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Ten‑cusped primary molar tooth: A rare entity with 
literature review
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Case Report

INTRODUCTION

The process of  tooth development is very complex 
and any interferences from the internal or external 
factors in different phase of  tooth development will 
lead to abnormality in shape, structure or number.[1] 
Supernumerary cusps are common variations of  tooth 
morphology that are occasionally observed in both primary 
and permanent dentitions. Depending on the site and the 
tooth affected, the most common supernumerary cusps 
are cusp of  Carabelli of  molars, talon cusps of  incisors 
and Leong’s tubercle of  premolars.[2]

The supernumerary cusp may be separated from the adjacent 
cusps by a mild groove. The central cusp is observed as a 
circumscribed, well‑defined elevation that strengthens the 
original enamel layer of  a cusp with its macrostructure. 
In clinical dentistry, diagnosis of  the supernumerary cusp 
helps us to associate it with other anomalies and syndrome, 
or else it may get damaged producing secondary pathology 
which manifests as pulpitis, periodontitis, periostitis and 
many other serious complications.[3]

Exact etiology of  supernumerary cusp formation or abnormal 
shape of  tooth is unknown.[4] Earlier school of  thought was 
that the formation of  supernumerary cusp occurs due to 
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overactivity of  the dental lamina. Recent studies have shown 
that the gene expressions  (Paired box gene  –  PAX and 
Msh homeobox – MSX genes) and gene mutation acting at 
different levels of  tooth formation are responsible for the 
development and shape of  the tooth morphology.[4,5]

The altered proliferation and folding of  inner enamel 
epithelium along with adjacent ectomesenchymal cells 
of  the dental papilla during the bell stage of  tooth 
development results in the formation of  a supplemental 
solid elevations on the tooth surface. Transient signaling 
centers in the epithelial cell clusters along with the primary 
and secondary enamel knots, serve as a regulatory function 
in the epithelium which corresponds to the initiation of  
the individual cusp formation, thereby defining the tooth 
morphology. The primary enamel knot regulates the 
cuspal morphology of  the crown by fibroblast growth 
factors‑4 and 9, transforming growth factor‑beta and bone 
morphogenetic proteins (BMP‑2, 4 and 7).[4]

The primary enamel knot which is observed at late bud stage 
increases in size till cap stage of  the tooth development. It 
later gets disappeared by the expression of  p21 which is 
induced by the mesenchymal BMP‑4.[4,5] Activator from the 
primary enamel knot regulates the expression of  secondary 
enamel knots. The resultant cusp morphogenesis and 
positions appear to be determined sequentially and cusps 
that formed later are typically small. Simultaneous production 
of  specific signaling molecules in the mesenchymal cells 
and other signaling molecules induces the differentiation 
of  Hertwig’s epithelial root sheath at the cervical loop will 
determine the actual crown morphology.[4] Future site of  the 
cusps is determined by enamel knots. The enamel knots are 
responsible for the induction of  the dental papilla.[4]

The “central cusp” is situated on the lingual surface of  the 
anterior teeth and between the buccal and the lingual cusp 
tips of  the premolars and molars.[4] Clinicians should be 
aware of  different morphological variations that will play a 
significant role in the clinical practice, as these can influence 
various dental treatment.[6] The purpose of  this report 
is to highlight an incidental clinical finding of  unilateral 
supernumerary cusps on the occlusal surface of  maxillary 
right second primary molar and problems associated with it.

CASE REPORT

A 6‑year‑old female patient reported to the Department 
of  Pedodontics and Preventive Dentistry for the treatment 
of  her carious teeth. Family history and medical history 
were noncontributory with no signs of  any syndrome. 
On intraoral examination, there was no pain or swelling 

associated with the tooth and no abnormality of  soft 
tissues was noticed. The intraoral examination revealed 
that the patient was in a primary dentition stage with poor 
oral hygiene. Detailed dental examination resulted in the 
incidental clinical findings of  supernumerary cusp on the 

Figure 2: Ten‑cusped primary maxillary right second molar with cusps 
marked with blue dots

Figure 1: Ten‑cusped primary maxillary right second molar

Figure  3: Radiovisiography of ten‑cusped primary maxillary right 
second molar with pulpal extensions into the cusps
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occlusal surface of  the maxillary right second primary 
molar with a central cusp and caries extending into the pit 
and fissures [Figures 1and 2]. On clinical examination, the 
patient had no relevant extraoral findings. The intraoral 
periapical radiograph also shows the presence of  multiple 
cusps with pulpal extensions [Figure 3]. The occlusal pit 
and fissure caries of  55 were carefully removed to prepare 
a conservative cavity with the help of  round bur using 
airotor, followed by excavation of  soft dental caries using 
spoon excavator. Due to favorable properties of  glass 
ionomer cement such as chemical bonding with the tooth 
structure and fluoride‑releasing capacity, the prepared tooth 
was restored using glass ionomer cement.

DISCUSSION

Supernumerary cusps are relatively rare anomalies. Central 
cusp and talon cusp are referred as dens evaginatus, which 
is composed of  enamel and dentin with or without pulpal 
projections. Supernumerary cusp formed on the maxillary or 
mandibular anterior teeth is often referred to as talon cusp 
and supernumerary cusp formed on the occlusal surface of  
the premolar or molar is referred to as dens evaginatus.[2,5]

Central cusp is a tapered projection on the central fossa 
caused by local hyperplasia of  internal enamel epithelial cell 
and mesenchymal cell during the tooth development.[1] Other 
acronyms for central cusp are “occlusal supernumerary 
cusp,” “dens evaginatus,” “premolar odontome,” “occlusal 
tubercle,” “accessory central cusp,” “tuberculated 
premolar” and “Leong’s premolar.”[3] In this case report, 
the supernumerary cusp is situated centrally on the oblique 
ridge. The cause of  formation of  the central cusp is 
similar to dens evaginatus which is common in permanent 
dentition, whereas the occurrence of  central cusp is rare in 
primary dentition.[4] In primary dentition, the central cusps 
were confined to maxillary second molar either unilateral 
or bilateral.[2,3,7] All the factors resulted in the diagnosis of  
supernumerary‑cusped tooth.

Supernumerary cusp teeth may cause caries in the pits or 
deep developmental grooves between the supernumerary 
cusp, sensitivity or devitalization of  the tooth due to 
fracture or attrition of  the protruded portion of  the cusp 
that has pulpal extension, premature tooth contact that 
leads to occlusal interference and habitual posturing of  
the jaw.[2,3] Extra cusps in the crowns might be associated 
with an increased number of  roots that can affect 
the endodontic treatment, periodontal management, 
extraction, tooth preparation for restorative treatment as 
well as orthodontic treatment. It might also interfere with 
placement of  bands in various treatment procedures.[2,6]

Multicusp dentition is more susceptible to caries due to the 
increased number of  fissures. They are more efficient in 
breaking down food into smaller particles, thereby increasing 
the surface area available for food particles to contact with 
digestive enzyme in order to acquire the extra energy.[8] 
Preventive measures such as oral hygiene care, diet advice 
and topical fluoride gel application can also be implemented.

CONCLUSION

As the pits and grooves surrounding the supernumerary 
cusps are highly susceptible to caries, it is necessary that 
the supernumerary cusp teeth should be under periodic 
dental and routine oral health‑care checkups for monitoring 
caries status and pulp vitality. Hence, early diagnosis and 
management will prevent complication associated with 
these teeth.
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